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Top Ten Warmest Autumns Statewide for Minnesota 2015-16 Avg Dept. from

“““““““““““““““““““““““““““ Month Temp 1981-2010 Normal
Year Temp Sep-Nov e cmm——m———————em
I . Twin Cities Monthly Temps

1 égfg jg:; (tie) September 67.9 + 5.9

3. 2015 495 October 52.1 + 3.2

4. 1931 48 .7 November 44.1 +10.4

5. 2004 47.6 December 30.2 +10.5

a. 15953 47.5 January 17.6 + 2.0
2001 47.5 February 24.9 + 4.0

8. 1994 47.3 March 41.3 + 8.5
1998 47.3 April 48.1 + 0.6

10. 1822 47 .2 May 61.3 + 2.2
2005 47 .2 June 71.3 + 2.4

July 75.2 + 1.4
August 73.4 + 2.2
September 66.1 + 4.1
October 52.9 + 4.0
November 44.1 +10.4
December 20.9 + 1.2

Jan’ 17 20.7 + 5.1*projected
17 consecutive months warmer than normal

Station 2016 R::';Tnl:mmp- Prew?::al:t}ecurd
Waseca | 56.24" | 50.46" (1991)
ISt James | 52 55" | 42.72" (2010)
Harmony* | 49 36" | 47.41"(1983)
Austin | 48 35" | 46.01" (1993)
[Theilman | 48.33" | 47.20" (2010)
Minnesota City 4573 44.29" (1968)
Kandiyohi County Fairgrounds Dam
after flash flood Aug 10-11, 2016 Winona Dam 43.57" 43.27" (1991)

| |
Twin Cities | 40 32" | 4015" (1911)




Figure 3. Rate of Temperature Change in the United States, 1901-2008

This figure shows how average air temperatures have changed in different parts of the United
States since the earfy 20® century (since 1901 for the lower 48 states, 1905 for Hawaii, and 1918

Temperature change (°F per century):
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Gray interval:-0.1 to 0.1°F

Data source: NOAA_ 2005

Disparity in the pace of climate change
relative to temperature




Minnesota Mean Annual Temperature Trend's

Minnesota, Average Temperature, January-December
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Temp trend is upward and more frequently above the
90t percentile, pace is 2°F per century.



Twin Cities Mean Annual Temperature Trend's

Minneapolis-St. Paul, Minnesota, Average Temperature, January-December
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Temp trend is upward and more frequently above the
80th percentile, pace is 3°F per century.



Minneapolis-St. Paul, Minnesota, Minimum Temperature, December-February
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Change in average winter minimum temperature is 4°F per century
in the Twin Cities climate record



degrees F per century
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Trend in dewpoints of 70 F or higher in the Twin Cities

Latitude 45 degrees

Annual Hours of Dew Point Temperature => 70
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Frequencies of tropical-like dew points (70 F or Hiéher) and
associated Heat Index values for the Twin Cities since. 1945

Year
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i ) Forecast Heat Index - Wed Jul 20
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The Great Heatwave of '11. Heat indices will top 100 again today from the Great Plains eastward to o
the Great Lakes, Ohio Valley and southeastern USA, gripping the eastern 2/3rds of America. 114 F N eW UI m
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Consequences of Warmer Temperatures

Change in depth and duration of soil and lake freezing

Change in survival rates of insect pests, parasites, plant
pathogens, and soil microbes

Reduced Heating Degree Days (HDD), increased Cooling
Degree Days (CDD)

Increased annual number of freeze/thaw cycles
Change in Plant Hardiness Zones
Longer growing seasons
Change in exposure times to mold and allergens

More use of air conditioning, exposure to Heat Waves



Observed U.S. Precipitation Change, 1991-2011 vs. 1901-1960 Average
Draft Third National Climate Assessment, 2013
U.S. Average
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Geographic Disparity in Precipitation Change-IPCC 2013
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Minnesota, Precipitation, January-December
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Minneapolis-St. Paul, Minnesota, Precipitation, January-December

- 1895-2015 Trend 1901-2000 o T
Binomial Filtcr +0.31" Decade Avg: 2738 Precip
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Change in Annual Precipitation
“Normals” for Minneapolis/St Paul, MN

PERIOD AMOUNT (IN.)
1941-1970 25.93”
1951-1980 26.36"
1961-1990 28 .36"
1971-2000 29 .-40"
1981-2010 31.16”

20 percent increase since 1941-1970 period

| esﬁ1«54”ln 1910, 40.15” in 1911
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National Heavy Precipitation Changes
(www.ncdc.noaa.gov/extremes/cei)
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July 23-24, 1987 in the Twin Cities
10” in 6 hours, and 17.90” for the month
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Observations — Minnesota Trends

Minnesota Mega-rain Events

August 6, 1866, Southern Minnesota

July 17-19 1867, Central Minnesota

July 20-22, 1909, Northern Minnesota

September 9-10, 1947 Iron Range

July 21-22, 1972, Grand Daddy Flash Flood

June 28-29, 1975, Northwest Minnesota

July 23-24, 1987, Twin Cities Superstorm

June 9-10, 2002, Northern Minnesota

September 14-15, 2004 Southern Minnesota
August 18-20, 2007, Southern Minnesota
September 22-23, 2010 Southern Minnesota

June 19-20, 2012, Northeast Minnesota

July 11-12, 2016 central and east-central Minnesota
August 10-11, 2016 west-central and southeastern Minnesota

*Defined as 6” or greater rains cover at least 1000 square miles and a peak amount
of 8” or greater



Shift in
Precipitation

R ecurrence ‘1000-yr (approx.) events;:;lzm;lﬁm Is\"liztslsfsota in the last decade.

Intervals

Mega Rains since
2002

2123435867 8101214 inches

August 18 through August 20 (800 AM CDT), 2007

Precipitation Total

Rainfall Totals - June 9 and 10, 2002 July 11-12 2016
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State Climatology Office
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01234567 871274 inches
September 22-23, 2010

State Climatology Offce - DR Waters

Precipitation Total
Total Rainfall August 10-11 2016
June 19-20, 2012

3 4 B B T & 10 inches
«by-eye’ estimate of the total area coverad by 107 of rain over the 7 years of 2004-2010 appears to be near 1400 sq.

1. or about 200 sg. mi per year. Given that the area of the southern 3 layers of counties looks to be approximately
0000 5q. mi. the areal fraction of the southern three counties coverad by 10" per year appears to be approximately
f100; i.e. at the rate of coverage for the last 7 years an area aqual to the whole southern three county area could be

DNR State Climatology Office, Aug 11, 2016
MNDNR State Climatology Office coverad in about 100 years.

@5tate Climatology Office, DNR-Eco/Waters, September 2010

0123 454672810 inches



Consequences of Changes in
Precipitation Quantity and Character

Altered irrigation, tile drainage, runoff,
sediment, and shoreline management

Farm field and watershed buffer strips
Change in storm sewer design
More emphasis on erosion control
Mitigation of flooding potential

Impact on insurance risk and claims



